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suddenly turn into carbon, but are quite deliberate about it. Half of
these atoms have changed when a few minutes have passed. Indeed
they are radioactive elements, made so artificially, but obeying the
old Rutherford and Soddy law, with the period to half-value of 14
minutes. Rutherford was interested and surprised at the news, and at
the slowness of the change, but he said " that shows how litde we know
about radioactivity".
In the same way aluminium exposed to alpha rays gave rise to radio-
phosphorus, wh;ch broke up into an ejected positron and silicon; so
too with magnesium, which gave rise to radio-silicon and that to
aluminium. It is obvious that enormous possibilities were thus opened
up, because other bombardments of other elements might be made
with various nuclei as bombs, so that all kinds of artificial radio-
elements might be made with widely varying periods to half-value.
In March 1934, Rutherford lectured at the Royal Institution on
the 'Transmutation of Elements':
The first definite evidence that an ordinary element can be transmuted
by artificial means was obtained in 1919, when it was found that some
of the atoms of nitrogen could be transformed by bombardment with
alpha particles. Occasionally an alpha particle may enter the nitrogen
nucleus which then breaks up with the emission of a fast proton and
the formation of a new element, an isotope of oxygen of mass 17.
The resulting atom has a nuclear charge i unit higher and a mass 3 units
heavier than nitrogen. A similar type of transmutation has been found
to take place in a number of light elements.
A new and remarkable type of transformation has been found to occur
when alpha particles bombard the light element beryllium. No proton
appears but in its place a new type of unchanged particle of mass I
called the neutron is liberated with high speed. Past neutrons have re-
markable powers of penetration of matter and in turn are able to produce
a transformation in a number of elements through which they pass.
It is to be noted that heavier elements are thus produced in both these
cases. The neutron can be used as a bomber: